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METHOD OF DETERMINING 
TRANSMISSION RATE BY CONTROLLING 

ADAPTIVE MODULATION SCHEME 

RELATED APPLICATIONS 

This application is the US. National Phase under 35 U.S.C. 
§37l of International Application No. PCT/JP2004/0l5033, 
?led on Oct. 12, 2004, Which in turn claims the bene?t of 
Japanese Application No. 2003-371866, ?led on Oct. 31, 
2003, the disclosures of Which Applications are incorporated 
by reference herein. 

TECHNICAL FIELD 

The present invention relates to the transmission rate deter 
mining method. And it particularly relates to a transmission 
rate determining method for varying the transmission rate 
during communication, and base station apparatus and termi 
nal apparatus utilizing said method. 

BACKGROUND TECHNOLOGY 

In the Wireless communication system, the channel envi 
ronments vary With time. The adaptive modulation system is 
one of techniques that enhance the transmission rate in such 
channel environments. The adaptive modulation scheme con 
trols the modulation scheme in accordance With channel envi 
ronments. For example, if the channel environment is judged 
to be poor, the data is transmitted using a modulation scheme 
Which is highly reliable. If, on the other hand, the transmis 
sion environment is satisfactory, the data is transmitted using 
a modulation scheme that can hold a large amount of infor 
mation. If a base station apparatus and a terminal apparatus 
included in a Wireless communication system communicate 
using a TDD (Time Division Duplex) scheme, a slot for the 
uplink and that for the doWnlink are generally transmitted 
alternately on a regular basis. 

If the reversibility of a channel holds in the TDD scheme, 
the base station apparatus receives the slots and detects a C/N 
(Carrier to Noise Ratio), delay spread, RSSIs (Received Sig 
nal Strength Indicators) or the like of the channel, from infor 
mation, on receiving level, such as received baseband signals 
so as to estimate a channel environment at the next transmis 

sion timing. In accordance With this estimation result, the 
base station apparatus selects a modulation scheme to be used 
for transmission (see Patent Document 1, for instance). 

[Patent Document 1] 

(1) Japanese Patent Application Laid-Open No. 2002 
290246. 

DISCLOSURE OF THE INVENTION 

Problems to Be Solved by the Invention 

Under such circumstance, the inventors of the present 
invention have recognized the folloWing problems. 

In the conventional technique, for example, Where it is 
considered that the reversibility of a channel holds in a com 
munication using the TDD scheme, the transmission rate is 
set by an adaptive modulation such that no distinction is made 
betWeen the uplink and the doWnlink. HoWever, the differ 
ence in structure betWeen the base station apparatus and the 
terminal apparatus causes the radio output of a transmitter or 
the antenna gain of a receiver to differ Widely. Thus, there may 
be a case Where it is not appropriate to connect the uplink and 
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2 
the doWnlink by using the same modulation scheme. In the 
case of an FDD (Frequency Divided Duplex) scheme or the 
like, the frequency used differs in betWeen the uplink and the 
doWnlink. Thus, the effect of the channel environment differs 
also in betWeen the uplink and the doWnlink. 

In contrast thereto, a method may be considered Where the 
quality of a channel is monitored in the uplink and the doWn 
link, respectively, and the transmission rate suitable for the 
channel quality is set individually. With this, for example, if 
the measurement result of the channel quality in the uplink is 
inferior to that in the doWnlink, the modulation scheme that 
can hold a large amount of information Will be used for the 
doWnlink and the highly reliable modulation scheme Will be 
used for the uplink, respectively, Which in turn can set the 
optimum transmission rates for the both. 
NoW, as described above, the transmission rates respec 

tively suitable for the uplink and the doWnlink can be set. 
HoWever, the data-generation amount transmitted and 
received in the uplink and the doWnlink in the actual commu 
nication depends on the operation of an application that uses 
the data. That is, When the application is running for such a 
case When Websites are broWsed and the doWnloading is done, 
the mo st of data transmitted and received are generated in the 
doWnlink and feW amount of data is generated in the uplink. 
Under such conditions, assume that a method is employed 

Where the qualities of the uplink and the doWnlink are mea 
sured individually. When the quality of a channel in the uplink 
is judged to be satisfactory, a processing of changing the 
transmission rate of the uplink is activated even in the event 
that a large amount of data is tentatively generated in the 
doWnlink. The establishment of synchronization is attempted 
in this processing. Hence, the communication in the uplink 
and the doWnlink is temporarily stopped and the burst signals 
are simultaneously sent out to the respective lines so as to 
attempt to establish the synchronization. 
The present invention has been made in the recognition of 

the foregoing circumstances, and a purpose thereof is to pro 
vide a transmission rate determining technique Where, in a 
case of setting the optimum transmission rates by measuring 
the qualities of an uplink and a doWnlink individually, a 
degree of priority for the communication in the uplink or 
doWnlink is set and the transmission rates are determined 
according to the degree of priority, and to provide a base 
station apparatus and a terminal apparatus utilizing said tech 
nique. 

Means for Solving the Problems 

An embodiment according to the present invention relates 
to a base station apparatus. 

This apparatus comprises: a communication unit Which 
communicates With a predetermined terminal apparatus at a 
variable transmission rate; a transmission rate varying unit 
Which performs a processing of varying a transmission rate of 
an uplink or doWnlink according to a channel quality for the 
terminal apparatus; a detector Which detects information on a 
degree of priority for either the uplink or doWnlink from 
among signals received from the terminal apparatus; and a 
communication control unit Which maintains a transmission 
rate based on the detected degree of priority. 

This apparatus comprises: a communication unit Which 
communicates With a predetermined terminal apparatus at a 
variable transmission rate; a transmission rate varying unit 
Which measures a quality of a channel for the terminal appa 
ratus and performs a processing of varying a transmission rate 
of an uplink, involving stoppage of a doWnlink communica 
tion according to the quality; a detector Which detects infor 
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mation on a degree of priority for the doWnlink from among 
signals received from the terminal apparatus; and a commu 
nication control unit Which maintains a transmission rate of 
the uplink if the doWnlink has a higher degree of priority. 

This apparatus may comprise: a communication unit Which 
communicates With a predetermined terminal apparatus at a 
variable transmission rate; a transmission rate varying unit 
Which acquires information on a channel quality from the 
terminal apparatus and performs, based on the information, a 
processing of varying a transmission rate of a doWnlink 
involving stoppage of an uplink communication; a detector 
Which detects information on a degree of priority for the 
uplink from among signals received from the terminal appa 
ratus; and a communication control unit Which maintains a 
transmission rate of the doWnlink if the uplink has a higher 
degree of priority. 
By employing the above apparatus, When a processing of 

adaptive modulation is carried out, the activation of a modu 
lation scheme sWitching processing is so controlled that the 
data communication in a line so set as to be given the priority 
betWeen the uplink or doWnlink is given the priority. Thus, for 
example, When the degree of priority for communication in 
the doWnlink is high and a large amount of data is transmitted 
and received in the doWnlink, the sWitching of a modulation 
scheme in the doWnlink is not sWitched, so that a temporary 
interruption of the doWnlink is not caused and therefore the 
deterioration of transmission ef?ciency can be prevented. 

The apparatus may further comprise a signal monitoring 
unit Which monitors a type or amount of signals transmitted 
from and received by the communication unit, Wherein the 
communication control unit may be such that it does not stop 
the varying processing in the transmission rate varying unit, 
according to the type or amount of signals of a line Which is 
required to be prioritized by the information on a degree of 
priority. 
By employing the above apparatus, When carrying out a 

processing of adaptive modulation, the base station apparatus 
controls the activation of a modulation scheme sWitching 
processing so that the data communication in a line so set as 
to be given the priority betWeen the uplink or doWnlink is 
given the priority, and also controls the activation of a pro 
ces sing of changing the modulation scheme While monitoring 
the actual signal amount of a line to be prioritized. Thus, the 
deterioration of transmission ef?ciency for not only the line to 
be prioritized but also the line not to be prioritized can be even 
more prevented. 

Another embodiment according to the present invention 
relates to a terminal apparatus. 

This apparatus comprises: a communication unit Which 
communicates With a predetermined base station apparatus at 
a variable transmission rate; a decision unit Which determines 
either an uplink or a doWnlink, to Which priority is to be given, 
With the base station apparatus; and a communication control 
unit Which maintains a transmission rate based on the deter 
mined degree of priority. 

If the doWnlink is determined to be prioritized, the com 
munication control unit may disregard an instruction, issued 
from the base station apparatus, about a change in an uplink 
transmission rate and if the uplink is determined to be priori 
tized, it may be arranged that the communication control unit 
does not request the base station apparatus to vary the trans 
mission rate, regardless of a channel quality of the doWnlink. 

The apparatus may further comprise a signal generator 
Which generates a request signal, as information on the degree 
of priority of a line, for a line to Which priority is to be given 
and Which sends it out to the base station apparatus. 
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4 
By employing the above apparatus, the terminal apparatus 

determines a line Which is to be given the priority betWeen an 
uplink or doWnlink, according to an application activating 
operation from an operator, conveys it to the base station 
apparatus and disregards a request signal, instructed from the 
base station apparatus, indicating that the line to be prioritized 
shall be interrupted. Thus, the e?icient communication Which 
corresponds to a data-generation situation for each applica 
tion can be carried out. 

Still another embodiment according to the present inven 
tion relates to a method for determining a transmission rate. 
The method is such that a request signal about a degree of 

priority for either an uplink or a doWnlink is detected from a 
terminal apparatus to be communicated at a variable trans 
mission rate and if the degree of priority for one of the uplink 
and the doWnlink With the terminal apparatus is higher than 
that for the other, a transmission rate of the other line is 
maintained. 
By employing the above method, When a processing of 

adaptive modulation is carried out, the activation of a modu 
lation scheme sWitching processing is so controlled that the 
data communication in a line so set as to be given the priority 
betWeen the uplink or doWnlink is given the priority. Thus, for 
example, When a large amount of signals is transmitted and 
received in the doWnlink, the temporary stoppage of the 
doWnlink to sWitch the modulation scheme of the uplink is not 
caused, so that the deterioration of transmission ef?ciency 
can be prevented. 

Still another embodiment according to the present inven 
tion relates to a program. 

This program includes the functions of: detecting via a 
Wireless network a request signal about a degree of priority 
for either an uplink or a doWnlink, from a terminal apparatus 
to be communicated at a variable transmission rate and stor 
ing it in a memory; and maintaining a transmission rate of the 
uplink if the request signal stored in the memory indicates that 
the doWnlink is to be given priority or maintaining a trans 
mission rate of the doWnlink if the request signal stored in the 
memory indicates that the uplink is to be given priority. 

It is to be noted that any arbitrary combination of the 
above-described structural components and the expressions 
according to the present invention changed among a method, 
an apparatus, a system, a recording medium, a computer 
program and so forth are all effective as and encompassed by 
the present embodiments. 

Effects of the Invention 

According to the present invention, setting priority to either 
the uplink or the doWnlink is made in a radio link set betWeen 
a terminal apparatus and a base station apparatus, and an 
optimum transmission rate is determined by referring to the 
information on the setting thereof, the quality of a channel or 
the data-generation amount of signals transmitted and 
received. Thus, the deterioration of transmission ef?ciency 
can be prevented. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates a communication system according to the 
present embodiment. 

FIG. 2 is a comparison table used in determining the 
sWitching of modulation scheme shoWn in FIG. 1. 

FIG. 3 illustrates a frame format of FIG. 1. 

FIG. 4 illustrates a structure of data stored in a storage unit 
of FIG. 1. 



US 7,844,228 B2 
5 

FIG. 5 is a ?owchart showing a communication connecting 
operation in the base station apparatus of FIG. 1. 

FIG. 6 is a ?owchart showing a communication connecting 
operation in the terminal apparatus of FIG. 1. 

FIG. 7 is a sequence diagram for connection between the 
terminal apparatus and the base station apparatus of FIG. 1. 

FIG. 8 is a ?owchart showing a communication connecting 
operation for the terminal apparatus of FIG. 1. 

FIG. 9 is a sequence diagram for connection between the 
terminal apparatus and the base station apparatus of FIG. 1. 

DESCRIPTION OF REFERENCE NUMERALS 

10 communication system, 100 terminal apparatus, 102 
operation display unit, 104 processing unit, 105 priority 
information generator, 106 function veri?cation unit, 108 
storage unit, 110 modern unit, 112 quality measurement unit, 
114 modulation scheme determining unit, 116 radio unit, 118 
terminal antenna, 120 control unit, 200 base station appara 
tus, 202 basestation antenna, 204 radio unit, 206 modern unit, 
208 processing unit, 210 quality deriving unit, 212 modula 
tion scheme control unit, 214 function veri?cation unit, 215 
priority information detector, 216 storage unit, 218 data 
amount monitoring unit, 220 interface unit, 222 control unit 

THE BEST MODE FOR CARRYING OUT THE 
INVENTION 

The present embodiments relate to a transmission rate 
determining method in which when transmission rates are set 
at uplink and downlink, respectively, according to a transmis 
sion channel, environment, information as to which line is to 
be prioritized between the uplink and downlink is obtained 
and the transmission rate is set based on said information, and 
relate also to a base station apparatus and a terminal apparatus 
utilizing said method. 
A terminal apparatus according to the present embodiment 

determines a line to be prioritized between the uplink or 
downlink, according to an application start-up operation from 
an operator, and communicates it to a base station apparatus 
200. The base station apparatus according to the present 
embodiment detects a request signal with which to set which 
line is be prioritized between the uplink or downlink, from a 
signal received from a terminal apparatus to be communi 
cated at a varying transmission rate. If the request signal 
indicates that the downlink shall be prioritized, the execution 
of a processing to change the transmission rate of uplink 
involving the stoppage of downlink communication will be 
discontinued. If the request signal indicates that the uplink 
shall be prioritized, the execution of a processing to change 
the transmission rate of downlink involving the stoppage of 
uplink communication will be discontinued. That is, the pro 
cessing to change the transmission rate of a line having the 
lower degree of priority is stopped. 

FIG. 1 shows a communication system according to the 
present embodiment. The communication system 10 includes 
a terminal apparatus 100, a base station apparatus 200 and a 
network 300. 

The terminal apparatus 100 includes an operation display 
unit 102, a processing unit 104, a priority information gen 
erator 105, a function veri?cation unit 106, a storage unit 108, 
a modulation unit 108, a modem unit 110, a quality measure 
ment unit 112, a modulation scheme determining unit 114, a 
radio unit 116, a terminal antenna 118 and a control unit 120. 
The base station apparatus 200 includes a basestation antenna 
202, a radio unit 204, a modem unit 206, a processing unit 
208, a quality deriving unit 210, a modulation scheme control 
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6 
unit 212, a function veri?cation unit 214, a priority informa 
tion detector 215, a storage unit 216, a data amount monitor 
ing unit 218, an interface unit 220 and a control unit 222. 
The operation display unit 102, which is an interface with 

which to operate a terminal apparatus externally, receives the 
operation state of the start or termination of application soft 
ware from an operator, conveys the start or termination of 
communication corresponding thereto to the processing unit, 
described later, and at the same time obtains a processing 
status or result from the processing unit 104 so as to display it 
as a message. It is to be noted that the operation display unit 
102 may be not only a unit, which the operator directly 
handles, such as a keyboard or a liquid crystal display, but also 
a connection interface to use a personal computer or other 
information equipment as an operation indicator. 
The processing unit 104 carries out a processing of con 

necting and disconnecting the radio link in response to an 
instruction of connection or disconnection from the operation 
display unit 102 and at the same time instructs the priority 
information generator 105, described later, to generate infor 
mation on a line to be prioritized. 

The priority information generator 105 receives an instruc 
tion from the processing unit 104 and generates the informa 
tion on a line to be prioritized. More speci?cally, the priority 
information generator 105 inputs information on application 
activated in the operation display unit 102, decides, based on 
the information, a line to be given the priority between the 
uplink or downlink, and generates a request signal with which 
to be communicated to the base station apparatus 200. 
When it receives from the processing unit 104 a function 

verifying instruction on the connection of radio channel, the 
function veri?cation unit 106 reads out information, on the 
function of the terminal apparatus 100, stored in the storage 
unit 108 and exchanges function veri?cation information 
with the base station apparatus 200 via the processing unit 
104. 

The storage unit 108 stores the information on the function 
of the terminal apparatus 100 and the setting information on 
a line to be prioritized and at the same time stores information, 
on the function of the base station apparatus 200, obtained by 
exchanging function veri?cation information with the base 
station apparatus 200 
The modem unit 110 modulates information to be trans 

mitted and demodulates the received information. Here, for 
example, a terminal apparatus having adaptive modulation 
functions is provided with a plurality of modulation schemes, 
such as BPSKzBinary Phase Shift Keying, J'lZ/4 shift QPSK: 
Quadrature Phase Shift Keying and l6QAMzQuadrature 
Amplitude Modulation, which are changed adaptively in 
accordance with an instruction or noti?cation from the base 
station apparatus 200. As for the decision of modulation and 
demodulation schemes, the modulation scheme is determined 
by an instruction from the base station apparatus 200 whereas 
the demodulation scheme is determined by a response signal 
of the base station apparatus 200 to a request signal from the 
terminal apparatus 100 to the base station apparatus 200. 

The quality measurement unit 112 inputs the received sig 
nal from the modem unit 110 and measures the receiving 
quality thereof as appropriate. Though the quality of received 
signals to be measured may be arbitrary, measured here is a 
signal demodulated by the modem unit 110, the strength of a 
desired signal from an RSSI (Received Signal Strength Indi 
cator), the strength of a received interference signal, the ratio 
in strength between desired signal and interference signal, or 
the like. Alternatively, the error rate of a signal demodulated 
by the modem unit 110 may be measured. 
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From the quality of a signal measured by the quality mea 
surement unit 112, the modulation scheme determining unit 
114 determines the modulation scheme corresponding to said 
measured signal, and generates a signal by Which the deter 
mined modulation scheme is conveyed to the base station 
apparatus 200. For example, When the signal quality is the 
ratio in strength betWeen desired signal and interference sig 
nal, a ?rst reference value and a second reference value are 
de?ned beforehand such that the level of the ?rst reference 
value is higher than that of the second reference value and 
then these values are stored. And if the measured strength 
ratio is greater than or equal to the ?rst reference value, the 
modulation scheme is determined to be 16QAM. If the mea 
sured strength ratio is less than the ?rst reference value and 
greater than or equal to the second reference value, the modu 
lation scheme is determined to be 313/4 shift QPSK. If the 
measured strength ratio is less than the second reference 
value, the modulation scheme is determined to be BPSK. 

At transmission, the radio unit 116 performs D-A conver 
sion on a baseband signal processed by the modem unit 110 
and frequency-converts it to a radiofrequency and then trans 
mits an ampli?ed radiofrequency signal by an antenna 
described later. At receiving, the signal inputted from the 
antenna is ampli?ed by an LNA (LoW Noise Ampli?er) and is 
then frequency-converted to a baseband frequency, A-D con 
verted and outputted as a baseband signal of the modem unit 
110. 
The terminal antenna 118 transmits and receives radiofre 

quency signals. The terminal antenna 118 may be either a 
nondirectional antenna or an antenna of a predetermined 

directivity. 
The control unit 120 carries out a timing processing of the 

terminal apparatus 100, a control signal processing or the like. 
The basestation antenna 202 transmits and receives radiof 

requency signals. The basestation antenna 202 may be either 
a nondirectional antenna or an antenna of a predetermined 

directivity. 
The radio unit 204 carries out frequency conversion 

betWeen baseband signals and radiofrequency signals, Which 
are processed by the modem unit 206 described later, ampli 
?cation, A-D or D-A conversion and the like. 

The modem unit 206 modulates information to be trans 
mitted and demodulates information received. Any of BPSK, 
313/4 shift QPSK and 16QAM is adaptively selected as the 
modulation scheme. Although shoWn here is the connection 
With a single terminal apparatus, the modulation and demodu 
lation are carried out for each of terminal apparatuses if a 
plurality of terminal apparatuses are connected. 

The processing unit 208 carries out a connection process 
ing of radio channel and also performs coding and decoding 
of transmitted/received data. 

The quality deriving 210 unit measures, as appropriate, the 
quality of a received signal as the quality of a signal in the 
uplink. Similar to the quality measurement unit 112 in the 
terminal apparatus 100, the strength of a desired received 
signal, the strength of a received interference signal, the ratio 
in strength betWeen desired signal and interference signal, or 
the like is measured, as the quality of a received signal, from 
a signal demodulated by the modem unit 206 or an RSSI. 
On the other hand, as the quality of a signal in the doWnlink, 

information on a modulation scheme determined by the 
modulation scheme determining unit 114 in the terminal 
apparatus 100 is detected from a signal received from the 
terminal apparatus 100. 

The modulation scheme control unit 212 determines the 
modulation schemes suitable for the quality of uplink signals 
measured by the quality deriving unit 210 and the quality of 
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8 
doWnlink signals detected by the quality deriving unit 21 0, for 
the uplink and the doWnlink, respectively. If the signal quality 
is the ratio in strength betWeen desired signal and interference 
signal, the modulation scheme control unit 212 compares a 
reference value stored beforehand in the storage unit 21 6 With 
the ratio in strength betWeen desired signal and interference 
signal and determines a modulation scheme. 

FIG. 2 is a comparison table used in determining the 
sWitching of modulation scheme. Similar to the aforemen 
tioned modulation scheme determining unit 114, there are 
tWo reference values de?ned as “A” and “B”, respectively. 

If the ratio in strength betWeen a measured desired signal 
and the interference signal is greater than or equal to “A”, the 
modulation scheme Will be determined to be 16QAM. If the 
ratio in strength betWeen the measured desired signal and the 
interference signal is greater than or equal to “B” and less than 
“A”, the modulation scheme Will be determined to be 313/ 4 shift 
QPSK. If the ratio in strength betWeen the measured desired 
signal and the interference signal is less than “B”, the modu 
lation scheme Will be determined to be BPSK. This compari 
son table may be stored in memory (not shoWn) provided in 
the modulation scheme control unit 212, or may be stored in 
the storage unit 216. That is, it suf?ces if it is accessible from 
the modulation scheme control unit 212. 

Referring back to FIG. 1, When the function veri?cation 
unit 214 receives from the processing unit 208 a function 
veri?cation instruction on the connection of radio channel, it 
reads out information, on the function of the base station 
apparatus 200, stored in the storage unit 216 and then 
exchanges the function veri?cation information With the ter 
minal apparatus 100 via the processing unit 208. 
When the data exchange at the function veri?cation unit 

214 has been completed, the priority information detector 215 
detects a request signal of a line to be given the priority and 
then analyZes the content of the detected request signal so as 
to be stored in the storage unit 216. 
The storage unit 216 stores the function veri?cation infor 

mation obtained by the function veri?cation unit 214 and the 
information, on a line to be given the priority, obtained by the 
priority information detector 215. 
The data amount monitoring unit 218 continuously moni 

tors the amount of signals, namely, the amount of data, Which 
the terminal apparatus 100 transmits and receives With the 
network 300 via the base station apparatus 200. More speci? 
cally, in the case of data communication using packets, for 
example, the amount of occurrence, per unit time, of packets 
Which has allocated effective data is measured. 
The interface unit 220 undertakes a role of connecting the 

base station apparatus With the netWork, and transmits to and 
receives from a control center apparatus (not shoWn) a call 
connection to a communications party via the netWork, man 
agement information such as charge information and position 
registration information, or the like. One example of the net 
Work is ISDN (Integrated Services Digital Network), and it is 
assumed herein that the interface unit 220 has a physical form 
or electric speci?cations compatible With ISDN. 
The control unit 222 carries out processings such as various 

timing processings for the base station apparatus 200, Wire 
less connection control With the terminal apparatus 100 and 
Wired connection control With the netWork 300. 

In terms of hardWare, the above-described structure can be 
realiZed by a CPU, a memory and other LSIs of an arbitrary 
computer. In terms of softWare, it can be realiZed by pro 
grams, Which are stored beforehand on memory, not shoWn 
and are read out during execution, or the like, but draWn and 
described herein are function blocks that are realiZed in coop 
eration With those. Thus, it is understood by those skilled in 
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the art that these function blocks can be realized in a variety of 
forms such as by hardware only, software only or the combi 
nation thereof. 

FIG. 3 shows a frame format in a radio area. This is the 
frame format for a personal handyphone system, and indi 
cates 4-channel multiple multi-carrier TDMA/TDD (Time 
Division Multiple Access) scheme. One frame is decomposed 
to eight slots in a time division manner and then used. 

More speci?cally, among the eight slots, four slots are used 
for a downward direction from the base station apparatus 200 
to the terminal apparatus 100 and the remaining four slots are 
used for an upward direction from the terminal apparatus 100 
to the base station apparatus 200. 

FIG. 4 shows a structure of data, stored in the storage unit 
216 in the base station apparatus 200, by which the connec 
tion with a terminal apparatus is managed. 

“Terminal ID” is an ID to identify a terminal apparatus, and 
is allotted uniquely to each terminal apparatus. Although the 
terminal apparatus is identi?ed by the numerical symbols like 
“1 l l l l” here, a combination of alphabets and numbers may 
be used. “Function veri?cation information” is an item that 
indicates a function provided in a terminal apparatus. For 
example, “Type_A” denotes a terminal apparatus equipped 
with a plurality of modulation schemes (BPSK as a modula 
tion scheme of high degree of reliability, 16QAM as a modu 
lation scheme of a large amount of information, and 31/4 shift 
QPSK as a modulation scheme of an intermediate level ther 
ebetween) and equipped with the so-called adaptive modula 
tion capability that controls the modulation scheme in accor 
dance with a channel circumstance. And “Type_B” denotes a 
conventional-type terminal apparatus equipped with a single 
modulation scheme (st/4 shift QPSK) only. 

“Line priority information” is displayed when the line to be 
given priority between uplink and downlink is set by a termi 
nal apparatus and the function is veri?ed after a connection 
has been established. If a conventional-type terminal appara 
tus equipped with a single modulation scheme only is used or 
if an apparatus is equipped with an adaptive modulation capa 
bility but the line to be prioritized is not set, the description of 
“line priority information” will indicate that no setting has 
been done. 

“Modulation scheme” displays the modulation schemes in 
a line, which is currently being connected, for uplink and 
downlink, separately. 

FIG. 5 is a ?owchart showing a communication connecting 
operation in the base station apparatus 200. 

In the operation described by this ?owchart, explained is a 
case where the base station apparatus 200 detects a request, 
sent from the terminal apparatus 100, indicating that uplink or 
downlink is given the priority and then an adaptive modula 
tion processing is carried out according to said request. 
When a communication with the terminal apparatus 100 is 

started, the base station apparatus 200 exchanges with the 
terminal apparatus 1 00 the information on functions provided 
respectively, through the function veri?cation unit 214 
(S500), veri?ed through the priority information detector 215 
the presence or absence of a request signal, for a line to be 
prioritized, sent from the terminal apparatus 100 and stores 
the results in the storage unit 216. 

Here, verifying the presence or absence of a request signal 
for a line to be prioritized indicates a processing of verifying 
the presence or absence of a request signal to the effect that 
either uplink or downlink be preferentially handled on a radio 
link between the base station apparatus 200 and the terminal 
apparatus 100, and the terminal apparatus 100 composes the 
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10 
request signal of as part of function veri?cation information 
message or an independent message and conveys it to the base 
station apparatus 200. 
When the line to be prioritized is veri?ed, the modulation 

scheme control unit 212 inputs from the quality deriving unit 
210 a measurement result of the channel quality of the uplink 
and determines the quality thereof in view of the criteria set 
for modulation scheme switching shown in FIG. 2 (S504). 
When the channel quality is determined satisfactory (the 
modulation of a large amount of information is utilizable in 
place of the current modulation scheme in use) (S504-Y), 
whether or not the downlink is set to a line to be prioritized is 
veri?ed by referring to information, on setting the line to be 
prioritized, stored in the storage unit 216 (S506). 

If the line to be prioritized is not set to the downlink 
(S506-N), the modulation scheme control unit 212 generates 
an instruction message indicating that the modulation scheme 
of uplink must be changed to the modulation scheme deter 
mined in S504 and transmits the instruction message to the 
terminal apparatus 100 via the modem unit 206. 

If, on the other hand, the line to be prioritized is set to the 
downlink (S506-Y), the modulation scheme of the uplink will 
not be switched in order not to stop the data communication in 
the downlink. 
When the processing for the uplink has been completed, 

the modulation scheme control unit 212 continuously veri?es 
the downlink. More speci?cally, the modulation scheme con 
trol unit 212 detects the modulation scheme determined by 
the modulation determining unit 114 in the terminal appara 
tus 1 00 and veri?es whether or not there is a request to change 
the modulation scheme (S510). 

If a message requesting the change of modulation scheme 
is detected (S510-Y), whether the uplink is preferentially set 
or not is veri?ed by referring to the storage unit 216 (S512). If, 
on the other hand, the uplink is not preferentially set in this 
veri?cation (S512-N), the modulation scheme control unit 
212 activates the switching of modulation scheme by control 
ling the modem unit 206. If, on the other hand, the uplink is 
preferentially set (S512-Y), the modulation scheme of the 
downlink will not be switched in order not to stop the data 
communication in the uplink. 
When the processing for both the uplink and the downlink 

is completed, whether the communication has been com 
pleted or not is veri?ed (S516). If it has not been completed, 
the aforementioned processing will be repeated (S516-N). If 
it has been completed, the communication is terminated 
(S516-Y). 

FIG. 6 is a ?owchart showing a communication connecting 
operation in the terminal apparatus 100. 

In the operation described by this ?owchart, explained is a 
case where the terminal apparatus 100 sends out to the base 
station apparatus a request indicating that uplink or downlink 
is to be given the priority and then an adaptive modulation 
processing is carried out. 
When the processing unit 1 04 in the terminal apparatus 1 00 

detects that a communication application has been activated 
from an operator or the like via the operation display unit 102, 
the processing unit 104 conveys the start of communication to 
the function veri?cation unit 106 and has the priority infor 
mation generator 105 decide the line to be prioritized accord 
ing to the application (S600). This decision on the line to be 
given priority indicates which of either an uplink or a down 
link is to be preferentially handled. For example, if the opera 
tor activates browser software with which to access a website 
or the like, via the network 300, then the priority information 
generator 107 determines that the amount of data transmitted 
through downlink will become overwhelmingly large com 
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pared With the amount of data transmitted through uplink and 
therefore it determines that the doWnlink be the line to be 
given the priority. 
When the line to be prioritized is decided, the processing 

unit 104 sends out to the base station apparatus 200 a message 
requesting the assignment or the like of radio channel so as to 
start a connection processing of radio link. 

In this connection processing, the channel assignment or 
synchronization establishment on a radio link betWeen the 
terminal apparatus 100 and the base station apparatus 200 is 
carried out and subsequently the information on functions 
provided respectively is exchanged (S602), and a request to 
set a line to be prioritized is sent from the terminal apparatus 
100 to the base station apparatus 200 (S604). 
When the line to be prioritized is veri?ed, the modulation 

scheme determining unit 114 ?rst inputs from the quality 
deriving unit 112 a measurement result of the channel quality 
of the doWnlink and veri?es the channel quality (S606). 

Then, if it is determined that sWitching the modulation 
scheme to a compatible modulation scheme is possible (the 
channel quality is satisfactory) (S606-Y), Whether or not the 
uplink is set to a line to be prioritized is veri?ed by referring 
to information, on setting the line to be prioritized, deter 
mined in S600 (S608). 

Here, if the line to be prioritized is not set to the uplink 
(S608-N), the modulation scheme determining unit 114 gen 
erates an instruction message indicating that the modulation 
scheme of doWnlink must be changed to a neW modulation 
scheme and transmits the instruction message to the base 
station apparatus 200 via the modem unit 110 (S610). 

If, on the other hand, the line to be prioritized is set to the 
uplink (S608-Y), the instruction message requesting the 
sWitching of doWnlink Will not be generated or sent in order 
not to stop the data communication in uplink. 
When the processing for doWnlink is completed, the modu 

lation scheme determining unit 114 continuously veri?es the 
uplink. More speci?cally, Whether an instruction message of 
sWitching the modulation scheme is transmitted from the base 
station apparatus 200 or not is monitored (S612). 

If a message ordering the change of modulation scheme is 
detected (S612-Y), the prior setting of the line to be priori 
tized is revalidated (S614). If the doWnlink is not preferen 
tially set (S614-N), the modulation scheme determining unit 
114 activates the sWitching of modulation scheme by control 
ling the modem unit 110. If, on the other hand, the doWnlink 
is preferentially set (S614-Y), the modulation scheme of 
doWnlink Will not be sWitched in order not to stop the data 
communication in doWnlink. 
When the processing for both uplink and doWnlink is com 

pleted, Whether the communication has been completed or 
not is veri?ed (S618). If it has not been completed, the afore 
mentioned processing Will be repeated (S618-N). If it has 
been completed, the communication is terminated (S618-Y). 

FIG. 7 is a sequence diagram for connection betWeen a 
terminal apparatus and a base station apparatus When the 
modulation scheme is changed by setting the line to be pri 
oritized. 

In an operation described beloW, the description Will be 
given, for example, assuming a case Where an operator acti 
vates application With Which to broWse a Website and the 
priority information generator 105 performs a setting such 
that the doWnlink is to be given the priority. 
When the start of communication by a predetermined 

application is instructed by an operator of a terminal appara 
tus 100, the terminal apparatus 100 determines by a priority 
information generator 105 a line to be given the priority 
according to the application (S700), generates an “LCH (Link 
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Channel) establishment request” message that requests the 
assignment of radio channel to the base station apparatus 200 
and transmits the message via the radio unit 116 (S702). 

In the base station apparatus 200, the processing unit 208 
analyzes the “LCH establishment request” message and 
checks on the availability of radio channel. If there is vacancy, 
an “LCH assignment” message is generated and sent back 
(S704). If there is no vacancy, an “LCH assignment rejection” 
message is generated and sent back. 

In the terminal apparatus 100, on the other hand, the pro 
cessing unit 104 analyzes a message sent back from the base 
station apparatus 200. If the message is the “LCH assign 
ment” message, the radio channel assigned is set in the radio 
unit 116. If it is the “LCH assignment rejection” message, the 
“LCH establishment request” message is sent again to other 
base station apparatus and an assignment of radio channel is 
received. 
NoW, in the base station apparatus 200 Which has assigned 

the radio channel and in the terminal apparatus 100 that has 
received the assignment, a synchronous burst is transmitted 
and received in the channel assigned (S706, S708) so as to 
attempt to establish synchronization. After having estab 
lished synchronization, the respective functions provided are 
checked by the function veri?cation units (106, 214), respec 
tively (S710) and, in addition, the setting of a line to be 
prioritized is communicated from the terminal apparatus 100 
to the base station apparatus 200 (S712). 

It is to be noted that the modulation scheme used at an 
initial communication state, after the veri?cation of func 
tions, is the J'lZ/4 shift QPSK provided commonly among all 
the apparatuses irrespective of compatibility With adaptive 
modulation of the terminal apparatus and base station appa 
ratus due to the fact that the channel circumstance is 
unknoWn. 

In the terminal apparatus 100 and base station apparatus 
200 reaching a communication status, a data communication 
is started (S714) and at the same time the quality of each 
received signal is continuously monitored by the quality mea 
surement unit 112 in the terminal apparatus 100 and the 
quality deriving unit 210 in the base station apparatus 200. 
Then in the uplink or doWnlink, Whether the quality has a level 
greater than or equal to a predetermined value or not is 
checked. If the quality is veri?ed as being greater than or 
equal to the predetermined value, a sWitching procedure of 
modulation scheme is started in light of information on the 
line to be prioritized set in S700. 
More speci?cally, for example, if the uplink is set as one to 

be given the priority and it is judged by the quality measure 
ment unit 112 in the terminal apparatus 100 that the channel 
quality of the doWnlink is satisfactory (S716), the terminal 
apparatus 100 transmits to the base station apparatus 200 a 
“terminal receiving quality noti?cation signal” message that 
requests the sWitching of the doWnlink (S718). 

In the base station apparatus 200, Whether the content of 
the message can be handled or not is checked by the modu 
lation scheme control unit 212, and if it can, a “modulation 
scheme noti?cation signal” message is sent back (S720). 
When this “modulation scheme noti?cation signal” mes 

sage is transmitted and received betWeen the terminal appa 
ratus 100 and the base station apparatus 200, then the terminal 
apparatus 100 and the base station apparatus 200 Will each 
stop temporarily the data communication mutually via the 
uplink and the doWnlink, carry out a sWitching processing of 
modulation for a doWnlink (S722) and start the communica 
tion by a neW modulation scheme (S724). 
When a communication by the neW modulation scheme is 

started, monitoring the quality of each received signal is 
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started again, in a continuous manner, by the quality deriving 
unit 200 in the base station apparatus 200. For example, if the 
channel quality of the uplink is judged to be satisfactory 
(S726), the modulation scheme control unit 212 does not 
sWitch the modulation scheme of the uplink (S728) and con 
tinues the communication under the presently used modula 
tion scheme because the setting Was made indicating that the 
doWnlink is the line to be given the priority. 
An operation of a communication system 10 having the 

aforementioned structure Will be described hereinbeloW. 
When the start of a predetermined application is instructed 

by an operator via the operation display unit 102, the terminal 
apparatus 100 causes the priority information generator 105 
to decide a line to be prioritized according to an application, 
and requests a connection to the base station apparatus 200 
through the processing unit 104. 

The vacancy status of a radio channel is checked by the 
processing unit 208 in the base station apparatus 200. If there 
is vacancy, the assignment of a radio channel Will be made 
and the establishment of a radio synchronization With the 
terminal apparatus Will be attempted through said radio chan 
nel. 
When the radio synchronization is established and the 

transmission/receiving of data becomes possible, the termi 
nal apparatus 100 and the base station apparatus 200 
exchange information on functions to verify the functions 
provided respectively and the terminal apparatus 100 conveys 
to the base station apparatus 200 the information on the pre 
viously determined line to be prioritized. 

In the terminal apparatus 100 and the base station appara 
tus 200, the information, on functions of the terminal appa 
ratus and base station apparatus, obtained by the exchange of 
information on functions and the information on a line to be 

prioritized are stored in the storage units (108, 216), respec 
tively. 

NoW, When the radio synchronization has been established 
and the exchange of information on functions or the like has 
been completed, the terminal apparatus 100 and the base 
station apparatus 200 each starts the data communication in 
313/4 shift QPSK. In addition, the quality of a channel is veri 
?ed by the quality measurement unit 112 of the terminal 
apparatus 100 for the doWnlink and it is veri?ed by the quality 
deriving unit 210 of the base station apparatus 200 for the 
uplink in a continuous manner. 

In a case Where the setting is such that the doWnlink is to be 
prioritized, for example, if the quality of a channel in the 
doWnlink is determined to be satisfactory by the quality mea 
surement unit 112 in the terminal apparatus 100, the terminal 
apparatus 100 transmits to the base station apparatus 200 a 
“terminal receiving quality noti?cation signal” message that 
requests the change of modulation scheme in the doWnlink. In 
response to this, Whether or not it can be handled in the 
modulation scheme control unit 212 of the base station appa 
ratus 200 is checked. If it can, a “modulation scheme noti? 
cation signal” message is sent back. When the message is 
transmitted and received, the data communication at both the 
uplink and doWnlink sides is temporarily stopped and a 
sWitching processing of modulation scheme for the doWnlink 
is carried out so as to start the communication by a neW 
modulation scheme. 
On the other hand, in a case Where the setting is such that 

the doWnlink is to be prioritized, if the quality of a channel in 
the uplink is determined to be satisfactory by the quality 
deriving unit 210 in the base station apparatus 200, the modu 
lation scheme control unit 212 does not sWitch the modula 
tion scheme of the uplink and continues the communication 
under the presently used modulation scheme because it Was 
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veri?ed from the storage unit 216 that the setting Was made 
indicating that the doWnlink is to be given the priority. 

Next, in a case Where the setting is such that the uplink is to 
be prioritized, if the quality of a channel in the doWnlink is 
determined to be satisfactory by the quality measurement unit 
112 in the terminal apparatus 100, the terminal apparatus 100 
does not generate a “terminal receiving quality noti?cation 
signal” message requesting the change of the modulation 
scheme in the doWnlink, and continues the communication 
under the presently used modulation scheme because the 
setting Was indicating that the uplink is to be prioritized. 
On the other hand, in a case Where the setting is such that 

the uplink is to be prioritized, if the quality of a channel in the 
uplink is determined to be satisfactory by the quality deriving 
unit 210 in the base station apparatus 200, the base station 
apparatus 200 generates an “uplink modulation scheme 
sWitching instruction” message, and sends it out to the termi 
nal apparatus 100. When the message is received, the data 
communication at both the uplink and doWnlink sides are 
temporary stopped and a sWitching processing of modulation 
scheme for the uplink is carried out so as to start the commu 
nication by a neW modulation scheme. 

According to the present embodiment, When a processing 
adaptive modulation is carried out, the base station apparatus 
200 controls the activation of a modulation scheme sWitching 
processing so that the data communication in a line so set as 
to be given the priority betWeen the uplink or doWnlink is 
given the priority. Thus, for example, When a large amount of 
data is transmitted and received in the doWnlink, a temporary 
interruption of the doWnlink to sWitch the uplink modulation 
scheme is not caused, so that the deterioration of transmission 
ef?ciency can be prevented. 
The terminal apparatus 100 determines a line Which is to be 

given the priority betWeen the uplink or doWnlink, according 
to an application activating operation from an operator so as 
to be conveyed to the base station apparatus 200. The terminal 
apparatus 100 disregards a request signal, instructed from the 
base station apparatus, indicating that a line to be prioritized 
shall be interrupted. Thus, the e?icient communication Which 
corresponds to a data-generation situation for each applica 
tion can be carried out. 

The present invention has been described based on the 
embodiments Which are only exemplary. It is therefore under 
stood by those skilled in the art that other various modi?ca 
tions to the combination of each component and process 
described above are possible and that such modi?cations are 
also Within the scope of the present invention. 

In the present embodiment, a structure is such that a line to 
be prioritized is set from the terminal apparatus 100, but the 
structure is not limited thereto and the line may be set inde 
pendently by the base station apparatus 200. For instance, at 
the start of a communication, the information on the tele 
phone numbers that the terminal apparatus 100 intends to 
connect to may be extracted and the degrees of priority for the 
uplink and the doWnlink may be set for each telephone num 
ber. Or the type of an application activated in the terminal 
apparatus may be determined from information transmitted/ 
received at the time of the start of a communication and the 
degrees of priority for the uplink and the doWnlink may be set 
based on the information. 

In the base station apparatus 200, Whether the modulation 
scheme is to be sWitched or not Was decided based on the 
setting of a line to be prioritized and the quality of a channel, 
but is not limited thereto. For instance, in the base station 
apparatus 200, a structure may be such that the actual amount 
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of data for a line set as the line to be prioritized is monitored 
so that the switching of modulation scheme is activated if the 
amount is small. 

Hereinbelow, the detailed description will be given. 
FIG. 8 is a ?owchart showing a communication connecting 

operation in a base station apparatus 200. 
In this ?owchart, similar to the operation explained with 

reference to FIG. 5, the basic structure is such that the base 
station apparatus 200 detects a request, sent from the terminal 
apparatus 100, indicating that an uplink or downlink is to be 
prioritized and then carries out a processing of adaptive 
modulation according to the request. The operation of FIG. 8 
differs from that of FIG. 5 in that whether the processing of 
adaptive modulation is ?nally activated or not is decided by 
referring to the data amount in the data monitoring unit 218. 

The details will be described hereinbelow centering around 
points that differ. The same operations as those explained in 
FIG. 5 are given the same numerals (S500 to S516) as those of 
FIG. 5, and the description therefor will be simpli?ed or 
omitted. 
When the line to be prioritized is veri?ed and reaches the 

state of a communication, the base station apparatus 200 
checks the channel quality of an uplink (S504) and detects a 
downlink modulation scheme change request signal (S510). 

If it is judged that the quality of a channel in the uplink is 
satisfactory in light of the criteria shown in FIG. 2, the setting 
of a line to be prioritized is veri?ed (S506). 

Here, if the line to be prioritized is not set to the downlink 
(S506-N), the modulation scheme control unit 212 generates, 
similarly to FIG. 5, an instruction message indicating that the 
modulation scheme of the uplink must be changed to that 
determined in S504, and transmits the thus generated mes 
sage to the terminal apparatus 100 via the modem unit 206. 

If, on the other hand, the line to be prioritized is set to the 
downlink (S506-Y), in FIG. 5 a structure was such that the 
modulation scheme of the uplink is not switched in order not 
to interrupt the data communication in the downlink. In this 
operation, however, the amount of signals in the downlink is 
referred to by the data amount monitoring unit 218 (S800). 
More speci?cally, if it is judged by the monitoring by the data 
amount monitoring unit 218 that data being transmitted and 
received is large (S800-N), the modulation scheme of the 
uplink, in the same way as in FIG. 5, will not be switched. If, 
however, judged small (S800-Y), an instruction indicating 
that the modulation scheme of the uplink must be switched is 
issued to the terminal apparatus 100 (S508) even if the setting 
to the effect that the downlink be prioritized was made. 

In a similar case where there is a request from the terminal 
apparatus 100, indicating that the modulation scheme of the 
downlink must be changed (S510), even if, for example, the 
setting is made to the effect that the uplink is given the priority 
(S512-Y), when the data amount for the uplink is judged to be 
small as a result of measurement by the data amount moni 
toring unit 218 (S802-Y), the processing which switches the 
downlink modulation scheme is started (S514). 

FIG. 9 is a sequence diagram for connection between a 
terminal apparatus and a base station apparatus. 

The sequence diagram shows the operation shown in FIG. 
8 as a connection sequence between the terminal apparatus 
100 and the base station 200. 

Thus, the connection sequence shown in FIG. 7 forms the 
basis of this sequence diagram, and this sequence diagram 
differs from that shown in FIG. 7 in points where whether a 
processing of modulation scheme is ?nally activated or not is 
determined by referring to the information on the data amount 
measured by the data amount monitoring unit 218. 
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In the following description, a case is assumed, for 

example, similarly to FIG. 7, where an operator activates 
application with which to browse a website and the priority 
information generator 105 performs such setting that the 
downlink is to be given the priority. The components that 
overlap with that of FIG. 7 are given the same reference 
numerals (S700 top S726) and the description therefor will be 
simpli?ed or omitted. 
Now, the exchange of information on functions or a request 

to set a line to be prioritized is made between the terminal 
apparatus 100 and the base station apparatus 200 (S710, 
S712). When the modulation scheme of the downlink is 
switched (S716) (S718 to S722) as a result of having veri?ed 
the quality of a channel during communication, a communi 
cation using a new modulation scheme is started (S724). 

Here, for example, if the quality of a channel in the uplink 
is judged to be satisfactory in the quality deriving unit 210 of 
the base station apparatus 200 (S726), the modulation scheme 
control unit 212 does not switch the modulation scheme of the 
uplink (S728) and continues the communication under the 
presently used modulation scheme because in FIG. 7 the 
setting indicating that the downlink is the line to be given the 
priority was made. In contrast thereto, if the data amount of 
the downlink is judged to be small in FIG. 9 by the data 
amount monitoring unit 218 (S726), the modulation scheme 
control unit 212 transmits to the terminal apparatus 100 an 
“uplink modulation scheme switching instruction” message 
even in the event that the setting indicating that the downlink 
is the line to be prioritized, and switches the uplink modula 
tion scheme (S902). Then the communication under a new 
modulation scheme is started (S904). 

According to the present embodiment, when a processing 
of adaptive modulation is carried out, the base station appa 
ratus 200 controls the activation of a modulation scheme 
switching processing so that the data communication in a line 
so set as to be given the priority between the uplink or down 
link is given the priority, and controls the activation of a 
modulation scheme varying processing while the actual data 
amount of a line to be given the priority is being monitored. 
Thus, the deterioration of transmission e?iciency for not only 
the line to be prioritized but also the line not to be prioritized 
can be even more prevented. 

Furthermore, in the above embodiments a structure is such 
that a line to be prioritized is set and functions are provided 
based on said setting, but is not limited thereto. For example, 
if the terminal apparatus or base station apparatus is not 
provided with a function with which to set a priority line, it is 
also possible to set the modulation scheme of the uplink or 
downlink according to the data amount of the uplink or down 
link, respectively. 

INDUSTRIAL APPLICABILITY 

Setting priority to either the uplink or the downlink is made 
in a radio link set between a terminal apparatus and a base 
station apparatus, and the best suited transmission rate is 
determined by referring to the information on the setting 
thereof, the quality of a channel or the data-generation 
amount of signals transmitted and received. As a result, the 
deterioration of transmission e?iciency can be prevented. 
What is claimed is: 
1. A base station apparatus, comprising: 
a communication unit which communicates with a prede 

termined terminal apparatus at a variable transmission 

rate; 
a transmission rate varying unit which measures a quality 

of a channel for the predetermined terminal apparatus 
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and performs a processing of varying a transmission rate 
of an uplink according to the quality, the processing 
involving a temporary stoppage of data communication 
in an uplink and doWnlink; 

a receiving unit Which receives request signals from the 
predetermined terminal apparatus via the communica 
tion unit; 

a detector Which detects information on Whether the doWn 
link is set to be prioritized, from signals received by the 
receiving unit; and 

a communication control unit Which causes the transmis 
sion rate varying unit to perform the processing of vary 
ing the transmission rate of the uplink if the doWnlink is 
not set to be prioritized and causes the transmission rate 
varying unit to stop the processing of varying the trans 
mission rate in the uplink and maintains the transmission 
rate of the uplink if the doWnlink is set to be prioritized, 
Wherein 

prioritization of the doWnlink as set in the information 
detected by the detector is determined by the predeter 
mined terminal apparatus. 

2. A base station apparatus according to claim 1, further 
comprising a signal monitoring unit Which monitors a type or 
amount of signals transmitted from and received by said 
communication unit, 

Wherein said communication control unit does not stop the 
varying processing in said transmission rate varying 
unit, according to the type or amount of signals of a line 
Which is required to be prioritized by the information 
detected by the detector. 

3. A base station apparatus, comprising: 
a communication unit Which communicates With a prede 

termined terminal apparatus at a variable transmission 

rate; 
a transmission rate varying unit Which acquires informa 

tion on a channel quality from the predetermined termi 
nal apparatus and performs, based on the information, a 
processing of varying a transmission rate of a doWnlink, 
the processing involving a temporary stoppage of data 
communication in an uplink and doWnlink; 

a receiving unit Which receives request signals from the 
predetermined terminal apparatus via the communica 
tion unit; 

a detector Which detects information on Whether the uplink 
is set to be prioritized, from signals received by the 
receiving unit; and 

a communication control unit Which causes the transmis 
sion rate varying unit to perform the processing of vary 
ing the transmission rate of the doWnlink if the uplink is 
not set to be prioritized and causes the transmission rate 
varying unit to stop the processing of varying the trans 
mission rate in the doWnlink and maintains the transmis 
sion rate of the doWnlink if the uplink is set to be priori 
tized, Wherein 

prioritization of the uplink as set in the information 
detected by the detector is determined by the predeter 
mined terminal apparatus. 

4. A base station apparatus according to claim 3, further 
comprising a signal monitoring unit Which monitors a type or 
amount of signals transmitted from and received by said 
communication unit, 

Wherein said communication control unit does not stop the 
varying processing in said transmission rate varying 
unit, according to the type or amount of signals of a line 
Which is required to be prioritized by the information 
detected by the detector. 
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5. A terminal apparatus, comprising: 
a communication unit Which communicates With a prede 

termined base station apparatus at a variable transmis 
sion rate; 

a decision unit Which determines either an uplink or a 
doWnlink, to Which priority is to be given, With the 
predetermined base station apparatus; 

a signal generator Which generates a request signal, as 
information on the degree of priority of a line, for a line 
to Which priority is to be given, and Which sends the 
generated request signal to the predetermined base sta 
tion apparatus; 

a transmission rate varying unit Which performs a process 
ing of varying a transmission rate of an uplink or doWn 
link by temporarily stopping data communication; and 

a communication control unit Which performs the process 
ing of varying the transmission rate thereby varying the 
transmission rate if the link determined by the decision 
unit to be prioritized is identical to the link subject to 
variation of the transmission rate by the transmission 
rate varying unit, and does not perform the processing of 
varying the transmission rate and maintains the trans 
mission rate if the uplink or doWnlink determined by the 
decision unit to be prioritized is different from the uplink 
or doWnlink subject to variation of the transmission rate 
by the transmission rate varying unit. 

6. A terminal apparatus according to claim 5, Wherein if the 
doWnlink is determined to be prioritized, said communication 
control unit disregards an instruction, issued from the base 
station apparatus, about a change in an uplink transmission 
rate and if the uplink is determined to be prioritized, it does 
not request the base station apparatus to vary the transmission 
rate, regardless of a channel quality of the doWnlink. 

7. A method for determining a transmission rate, compris 
ing: 

communicating With a predetermined terminal apparatus at 
a variable transmission rate; 

measuring a quality of a channel for a predetermined ter 
minal apparatus and varying a transmission rate of an 
uplink according to the quality, the varying involving a 
temporary stoppage of data communication in an uplink 
and doWnlink; 

receiving request signals from the predetermined terminal 
apparatus; 

detecting information on Whether the doWnlink is set to be 
prioritized, from the received request signals; and 

causing by a control unit the varying the transmission rate 
of the uplink if the doWnlink is not set to be prioritized, 
and stopping the varying the transmission rate in the 
uplink and maintaining the transmission rate of the 
uplink if the doWnlink is set to be prioritized, Wherein 
prioritization of the doWnlink as set in the detected infor 

mation is determined by the predetermined terminal 
apparatus. 

8. A method for determining a transmission rate, compris 
ing: 

communicating With a predetermined terminal apparatus at 
a variable transmission rate; 

acquiring information on a channel quality from the pre 
determined terminal apparatus and performing, based 
on the information, varying a transmission rate of a 
doWnlink, the varying involving a temporary stoppage 
of data communication in an uplink and doWnlink; 

receiving request signals from the predetermined terminal 
apparatus; 




